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Abstract 
Geographic Information Science and Technologies (GIS&T) have today become critical components of the global 
cyberinfrastructure. The increasing demand for specialized geospatial education and training opportunities was responded by the 
rapid development of academic certificate programs and also plenty of vocational courses. Unfortunately, the GIS education both 
formal and informal is highly variable by quantity and quality in many countries. It requires the certification of education. One of 
the first national-wide GIS certification is organised by URISA in USA, which is based on self-certification process applying 
benchmarks for main 3 areas – education, experience and contribution to the profession. In the Czech Republic both the 
standardisation of relevant higher education as well as improved certification of vocational training are required. It is planned to 
establish a national educational board and to develop appropriate certification programmes. For certification of professional 
development the competency-based model is preferred. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Geographic Information Science and Technologies (GIS&T) have today become critical components of the global 
cyberinfrastructure, both in the university and in society. The US Department of Labor designated geotechnology as 
“one of the three most important emerging and evolving fields, along with nanotechnology and biotechnology” 
(Gewin, 2004). The importance of GIS is given by the central coordinating principles, the special techniques that 
have been developed to handle spatial data, the special analysis methods that are keys to spatial data and particular 
management issues presented by geographic information handling (Longley et al., 2005). There is no surprise to 
request well prepared professionals. 
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GIS is usually understood as an applications-led technology and a corresponding development of professionals 
cannot stand only on a formal higher education. The rapid development of technologies as well as integration of new 
concepts call for continuous vocational training, improvement of professional competences especially for 
applications with high impacts on life of people and society. The key questions are how to motivate people for 
continuous education, how to lead them towards required standards, how to evaluate their success and achievements. 
One of the important ways how to address these issues is a Certification. 
It may be expected the globalization will lead at least in some areas to globally accepted certificates. In GIS&T 
field still no globally accepted professional certificate exists, even though the arising international interest about 
certification provided by GIS Certification Institute. 
The increasing demand for specialized geospatial education and training opportunities was responded by the rapid 
development of academic GIS-related programs. Unfortunately, the GIS education both formal and informal is 
highly variable by quantity and quality in many countries (in the USA as well as in the Czech Republic).  
The need of certification in GIS&T education is generated by several issues. One of them is a high variability of 
the existing education activities of GI professionals both in formal as well as informal education. This diversity is 
expressed both in quantity and quality. DiBiase D. (2003) has criticised this situation in Northern America and 
argued for certain forms of accreditation of GI professionals. Also respondents to the ASPRS industry survey 
complained not only about the “shortage of trained workers emerging from educational programs,” but also about 
“the lack of the required skill sets among many of the graduates” (Mondello et al., 2004, in DiBiase et al., 2006). 
2. State-of-the-art of GIS&T certification 
The certification can be organised by existing professional associations (analogy with i.e. accountants, geodesists, 
or insurance agents) or established on respected authorities (individuals or companies well-known in GIS&T). 
Barnhart (1997) distinguishes 3 types of professional certification – portfolio based, competency based, and 
curriculum based. Nevertheless, the concrete certification process may integrate features of more than one system of 
certification. 
3. GISCI 
One of the first national-wide GIS certification is organised by the Urban and Regional Information Systems 
Association (URISA) in USA (Longley et al., 2005). URISA created a Certification Committee in 1998 and 
launched the portfolio-based certification program for GIS professionals (GISPs) in 2003.  
The certification is managed by the GIS Certification Institute (GISCI, www.gisci.org). GISCI declares to offer 
the only industry-wide, internationally-recognized, software-agnostic Certification available to geospatial 
professional around the world. The current number of certified professionals in the world is depicted in fig. 1. 
No GIS exams are organised; the certification is fully based on self-certification process with standard 
benchmarks for main 3 areas – education, experience and contribution to the profession.  
The certification is not understood as a single step, but as a process. The initial certification lasts for five years 
and after that it has to be renewed otherwise the certificate expires.  
For initial certification each applicant has to achieve: 
1. the minimum number of required points within each of the three categories - Educational Achievements (30), 
Professional Experience (60), and Contributions to the Profession (8) AND 
2. a total minimum point total of 150 AND 
3. 48 months of professional experience (employment or self-employment). 
 
Educational Achievements Component 
The Body of Knowledge (DiBiase et al., 2006) provides a basis for adjudicating educational point claims by 
applicants to the GISCI programme. The Education Point Schedule consists of three parts: 
x Credential Points: points earned through successful completion of a formal degree (25 points for Master’s Degree 
or Higher, 20 points for Bachelor’s Degree, 10 points for Associate’s Degree; the degree may be in any field) or 
certificate programme (5 points for any GIS certificate with minimal 400 student activity hours). 
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x Course Points: for successful completion of individual courses or workshops. The number of earned points is 
proportional to the number of Student Activity Hours. If the course provides CEU (Continuing Education Units), 
number of student activity is given by multiplying CEU by 10. In case of missing information about CEU it 
should be documented by the training provider in the course description and/or certificate of completion. Only 
formal courses and workshops that focus specifically upon GIS science, technology, and/or applications are 
eligible for Course Points.   
x Conference Attendance Points: a result of the number of total days that the applicant has spent at meetings and 
conferences sponsored by professional societies and regional and local user groups. The final step is to multiply 
the number of total days by the GISCI standing value of 0.1.  
It should be underlined that the applicant cannot fulfil the minimal criteria just on standard education, because 
minimal 5 points has to be earned from other criteria. 
Fig. 1. Number of certified professionals in GISCI programme (28.2.2014) 
Professional Experience Component 
The evaluation distinguishes different positions. More credit is given for GIS analysis and design experience than 
for data compilation or teaching. The Experience Points Schedule is broken down into three tiers with one 
supplemental “bonus” tier: 
x Tier I: Points for years in a GIS position of data analysis, system design, programming, or similar GIS position. 
x Tier II: Points for years in a GIS position of data compilation, teaching, or similar position. 
x Tier III: Points for years in a GIS User position (an individual who employs the use of GIS technology but not in 
the capacities identified above). 
x Supervisory Bonus: This option recognizes the responsibility of a supervisor for the work of subordinates, 
thereby multiplying the volume of work for which the applicant is in responsible charge.  
Time is expressed in FTE%, which stands for the share of work time dedicated to documented type of activity. 
 
Contributions to the Profession Component  
The applicant has to collect points in areas that not only benefit the applicant but also benefit the profession as a 
whole. There are eight major areas of involvement with points being awarded for a multitude of activities within 
them. It is expected that an active professional is capable of attaining a minimum of 2 contributions points per year. 
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The educational and professional experience components have to be documented by official school transcripts 
and/or supervisor letters from the current immediate supervisor or employer. In case of self-employed applicants, up 
to 3 client letters are required.   
Each certified professional has to maintain his/her currency with the profession and document it each five years 
to renew his/her certification. The minimal requirements are 10 points for educational achievement (1 point for 
each 6 professional development hours, i.e. contact hours), 10 points for Contributions to the Profession (the same 
calculation as for the initial certification), and all together (combination of education, work experience and 
contribution to the profession) must reach 20 points at minimum, thus the total minimal limit for the renewing 
evaluation is 40 points. 
The committee reviews all submissions for certification and evaluate the compliancy of the application with 
criteria described above. Each applicant is requested to sign ethical rules. 
The described process can be criticised for its foundation on self-certification and dominating evaluation of time 
spent during education instead of evaluation of results (the assessment measures investments to the education 
process not its results). Some concerns are also connected with a low transparency in solving cases where some 
unprofessional behaviour was indicated. Even more, the formalisation of the process lead to give preferences to 
selected “authorised” courses against “unauthorised” courses. This approach resulted in conservation of certain 
accepted standard in several certification programmes, and consequently in substantially weakening in innovation. 
4. ASPRS 
Another certification programme in USA in the field of GIS&T is organised by ASPRS (the American Society 
for Photogrammetric Engineering and Remote Sensing). In contrast to GISCI, ASPRS’s program exemplifies 
competence-based certification, in which candidates must demonstrate their mastery of a common body of 
knowledge within their profession by examination (DiBiase et al, 2006). Moreover, the applicant has to document 
relevant experiences.  
ASPRS distinguish two level of knowledge and experience – professional and technician levels. The professional 
level is recognised for people responsible for work performed by subordinates. The technician level is declared for 
those people which work is primarily routine, of a technical nature, often demanding a high degree of skill, done 
under the direction of a professional person who is responsible for its outcome. For students without experience 
ASPRS offers the “provisional” status. 
Certifications are provided in specialisations given in table 1, where also main requirements and the current 
number of certified persons are enumerated. The table documents the large diversity in the interest for certification 
in each specialisation, where traditional professions (namely photogrammetrists) dominate.  
For each specialisation the classification chart is provided. It contains the list of main competences (tasks which 
can be performed). 
The applicant has to fulfil following requirements (http://www.asprs.org/): 
x to achieve indicated minimal number of years in a position and suitable type of work; 
x to provide references from at minimum 4 persons; 
x to declare the compliancy with the code of ethic (rules) of the ASPRS. 
Upon notification of approval by the CMS Evaluation Committee, the applicant must pass a written examination. 
The CMS examination is designed to address the key focus areas in approximately the following ratios 
(http://www.asprs.org/CMS-Certification-Program/Examination-Matrix.html): 
1. Interpret Design Documents and Requirements – 16% of exam 
2. Measurement Device Knowledge – 16% of exam 
3. Pre-measurement Planning – 23% of exam 
4. Performing Measurement Operations – 25% of exam 
5. Analysing Data and Ethics – 20% of exam 
Each of these key focus areas are described in 6-14 topics. 
Similarly to GISCI, ASPRS also requires regular recertification. 
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Table 1. Certified professions by ASPRS (29.3.2014). 
Specialisation 
Length of practice in 
photogrammetry and/or 
mapping (years) 
Length of responsible 
position (years) 
Length of specialised 
experience (years) 
#experts 
Photogrammetrist 6 3 - 427 
Mapping Scientist GIS/LIS 3 3 3 76 
Mapping Scientist Remote 
Sensing 
3  3 3 51 
Photogrammetric Technologist 3 (in any specialisation) - 2 18 
GIS/LIS Technologist 3 (in any specialisation) - 2 6 
Remote Sensing Technologist 3 (in any specialisation) - 2 5 
5. European certification processes in GIS&T 
Different situation is in Europe, where no such central driven initiatives exist. Basically, it is possible to use 
existing common systems for life-long vocational education like ECVET (European Credit System for VET) 
complemented by other tools like European Qualifications Framework (EQF), Europass and European Quality 
Assurance Reference Framework for VET (EQARF). But it does not address the issue of GIS&T complex education 
and certification. 
GIS certification in Europe seems to be underrated, no complex approach is applied and only isolated initiatives 
address this issue.  
Instead of development of new specific certification initiatives some authors recommend to use existing 
programmes like ICT European certification programmes. ICT European certification programmes are programmes 
developed by international professional teams on the base of requirement analysis, with several levels of 
certifications (basic user, professional user, special user). Salvemimi (2010) offers a possibility to applied them for 
extended certification of GIS for SDI and INSPIRE. This approach is supported by experiences that common 
competences in information and communication technologies play an important role for GIS users, thus such kind of 
extended certification will enable to join these requirements (IT and GIS) natural way. The proposal „GIS advanced 
certification SDIs & INSPIRE“ covers following areas: 
1. SDI general concepts (with the objective to understand SDI, SDI technologies and geo-spatial framework of 
services) 
2. SDI and INSPIRE (basic concepts of INSPIRE directive; actors, their roles and time schedule of INSPIRE 
implementation, metrics of SDI usage) 
3. User skills on geoportals (usage of network services, connections of web-services through GIS desktop, using of 
the INSPIRE metadata editor). 
This extension is quite specific and creates a special course mounted on the basic computer knowledge. It does 
not aspire to create a complex system for well profound education and certification of GIS&T. 
Similar initiatives are based on European Computer Driving Licence (ECDL). The ECDL core level contains 7 
modules for common computer users. The ECDL advanced level contains 4 other IT (general purpose) modules and 
1 university (IT4PS). ECDL specialised certifications are focused on specific fields, and one of them is GIS 
(Salvemini, 2010). AICA, the ECDL Foundation national operator in Italy, in collaboration with LABSITA, has 
launched GIS programme, where certification requires demonstration of competences for following areas 
(http://www.ecdl.org/programmes/index.jsp?p=771&n=772): 
x Basic concepts of IT used in GIS. 
x Components of GIS. 
x Geodesy and topography applied to GIS. 
x Concepts and techniques of digital cartography.  
x Techniques for analysis and viewing in GIS. 
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Salvemini, Berardi (2012) organise these educational areas into three separate modules: Cartography, GIS 
Systems and Use of the GIS Software. Competencies are examined by a written theoretical test and by a practical 
test performed in frequently used GIS software. No other requirements are specified. 
These two examples document complementary type of GIS certified VET in Europe. It raises concerns about 
motivation effect of such system (compare Ingvarson, 2013, for teaching activities). Salvemini and Berardi (2012) 
recommended optimising intellectual resources through nation based processes (strongly guarantying EU 
Dimension), but it may result in unwanted variability in the educational standards and lack of transferability. It is 
necessary to underline the requirement for wider certification which is based on jointly agreed principles and 
knowledge areas – similarly to UCGIS. 
6. GIS Certification in the Czech Republic 
It was mentioned in the introduction that the GIS education both formal and informal is highly variable by 
quantity and quality in the Czech Republic. It can be documented by the development of tertiary education for GIS. 
The following simple analysis compares numbers of the full GIS programmes in Czech universities between 2001 
and 2013.  
The study programmes dedicated to GIS were selected as those which title contains words “geoinformatics” or 
“geomatics” and checked if programmes for EQF 6 or EQF 7 include more than three GIS related courses. Counts of 
study programmes in 2001 were adjusted because most of the study programmes in 2001 were masters programmes 
for five years (without Bc level), thus this long-term masters study programmes were count in both master and 
bachelor (EQF 6 and 7) levels. The result (fig. 2) shows significant increments of the number of programmes 
between 2001 and 2013 (80% for EQF 6, 20% for EQF 7, and 250% for EQF 8). Such rapid progress in quantity is 
unfortunately accompanied by the increased diversity of orientation (and quality, probable) due to a different 
background of faculties (natural science with dominant role of geography and technical faculties emphasizing data 
and software engineering concepts), different curricula and different competencies of graduates. 
The distribution of GIS courses included in other study programmes (i.e. environmental, geography, geology) 
was not evaluated due to low information. 
Also the number and diversity of various vocational training courses have significantly increased in the last 
period. Many GIS focused companies organise such courses and issues a plenty of certificates and diplomas which 
are difficult to compare and recognise independently. It is needed to put more transparency into this system, to 
evaluate objectively their contribution in the lifelong learning. 
In the Czech Republic a strong need for GIS professional certification exists. The preference should be given to a 
complex certification similar to GISCI instead of extension of some existing IT-based certification (ICT European 
Certification programmes). The first question is if to develop a national version of GISCI criteria (or other 
international system) and implement similar certification process, or if to refrain from national certification system 
and support GISPS of GISCI. The support may include i.e. improvement of awareness of such certification, 
encouragement of our GIS professionals to submit applications, or starting initiatives to integrate recognition of this 
certification into various tenders and human resource policies. These 2 possibilities can be evaluated following way. 
 
Main advantages of national system: 
x possibility to adjust international criteria according national needs, 
x understanding of all local documents and information (most of educational activities and related documents are in 
Czech and no official translation exists), 
x less cost for applicants (current fees for GISCI are 250 USD for initial certification, and 115 USD renewal fees 
for 5 years), 
x possible utilisation for improved mapping of national human resources status and development. 
 
Main advantages of international system:  
x international recognition, 
x international standards, 
x improvement of GIS professionals’ international mobility, 
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x no requirements for national system (no administration system, no certification board etc.), 
x elimination of biased evaluation issued by a concrete national certification board (in a small country usually less 




Fig. 2. Number of GIS study programmes in the Czech Republic in 2001 and 2013 
 
The intended certification is a portfolio-based self-certification process. It is assumed to be the recommended 
first step for society to understand the role of GIS professional certification, to better recognise the status and 
development of national professionals and to establish the system of continual monitoring and improvement lifelong 
education and professional development. The important part of this process is the improvement of the professional 
ethic rules’ recognition. 
Undoubtedly, a competency based certification system is also required in the Czech Republic, but it should be 
organised only for selected professions (working positions) and the development and agreement of such system 
requires a longer preparation necessary to reach well-established and widely respected requirements, examination 
committees etc. Such system should be developed accordingly to national priorities and compatible with existing 
systems. One of the possibilities how to organise such competency based certification process is to use the National 
qualifications framework (http://www.nsk.nuov.cz/index.php?r=63). The aim of the NQF is to create a system 
environment that will support (NITVE, 2005): comparability of learning outcomes achieved by various forms of 
learning and education enabling recognition of real knowledge and competences independently on the way of their 
acquiring; comparability of qualification levels in the Czech Republic and in the EU; transfer of world of work 
requirements into education and training; and public awareness of all national-wide recognized qualifications. 
Unfortunately, GIS related standards in NQF currently practically absent. The group of “Civil engineering, geodesy 
and cartography” contains only standards for qualification levels No. 2-4 (Horák, 2014) representing only the 
secondary education. The intended extension to tertiary levels in GIS&T field will enable to well establish the GIS 
profession competency based certification in the frame of national and international recognised system. 
Nevertheless, such system should follow the portfolio based system.  
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7. Conclusion 
The field of “GIS and Technology” is strongly influenced by rapid technological innovations and changes which 
increases the requirements for intensive and continuous lifelong (vocational) learning. The popularity of this field 
leads in many countries to uncontrolled expansion of various forms of education which address different GIS&T 
applications and user/students requirements. The drawbacks of such diversity are difficulties in comparison, no 
content standards, decreased mobility of people, etc. These issues invoke strong interest to establish GIS 
professional certification system.  
The comparison of portfolio based (type of GISCI) and competency based system (type ASPRS) showed 
advantages and suitability of both systems. Unlike US approach, European initiatives seem to be isolated and partial. 
The arising diversity of GIS education in the Czech Republic is documented by the growing number of GIS study 
programmes. It is recommended to start to build a certification system with the portfolio-based, self-certification 
system. Advantages of national and international systems of portfolio-based certification are documented and 
agreement on this choice will be searched in following months. The further step will be the competency based 
certification which can be organised as a part of the NQF system. Currently, GIS related standards in NQF are 
missing. Its development will require joint effort of many experts which should be undertaken in the frame of 
implementation of the national “Strategy for Spatial Information Infrastructure Development until 2020”.  
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